ABSTRACT: Metformin and glimepiride have been marked as potential hypoglycemic agents for the treatment of type 2 diabetes. The purpose of this study was to investigate the effect of daily oral administration of metformin (500 mg/kg) or glimepiride (0.5 mg/kg) alone or in combination for 28 days on some physiological parameters and histological alterations in liver and kidney of the diabetic rats. Diabetes was induced by a single intraperitoneal dose of alloxan (150 mg/kg) Data showed that metformin and glimepiride alone or in combination induced a significant decrease in serum glucose levels in the diabetic rats. Treating the diabetic rats with glimepiride increased the AST activity significantly. Meanwhile, administration of glimepiride or metformin had no significant effect on the activity of ALT. On the other hand, the combination of both drugs exhibited a significant reduction in the activities of AST and ALT as compared to that in the diabetic control rats. Glimepiride treatment revealed that total protein and globulin levels were increased, while metformin or the combined drug resulted in a significant decrease in albumin level which almost reached the normal value and an increase in the globulin than that of the diabetic rats. Creatinine level improved significantly in all the treated groups in comparison to that of the diabetic group and reached the normal values. On the other hand, no sign of improvement in the levels of urea was observed in the rats treated with metformin or the combined drug, while treatment with glimepiride decreased urea levels significantly. Histological examination of liver in the diabetic rats showed extensive necrosis of hepatocytes, cytoplasmic vacuolation, distended sinusoids with massive congestion. In addition, the kidney glomeruli increased in size and the renal tubules degenerated. The treatment with metformin or glimepiride ameliorated the hepatic injury, at the same time; the combined drug caused severe destruction in the liver cells. The treated rats also exhibited shrinking in the glomerular capillaries with widening of Bowman's space, mesangial matrix expansion, necrosis and vacuolation of renal tubules. In conclusion, the combination of biochemical and histological biomarkers provides useful and sensitive tools in the investigation of chronic effects induced by diabetes and anti-diabetic drugs.
INTRODUCTION
Diabetes is a hereditary, chronic metabolic disease characterized by hyperglycaemia and eventual glycosuria.
(
The prevalence of diabetes in Egypt is high and suggests that it is a major emerging clinical and public health problem. Sulfonylureas work primarily by stimulating pancreatic insulin secretion, which in turn reduce hepatic glucose output and increase peripheral glucose disposal. (4) Glimepiride is effective, well-tolerated, and well-established drug widely used in (6) Glimepiride may cause prolonged hypoglycemia in patients with renal dysfunction, so the drug should be used cautiously, and the dose of this drug must be reduced in patients with a reduced glomerular filtration rate. 
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control values. (9) Metformin (N,N-dimethyl biguanide) is one of the oral drugs used for more than 40
years to treat patients with type 2 diabetes mellitus without causing over hypoglycaemia. (10) It has recently been recommended that metformin therapy be initiated at the time of diagnosis of type 2 diabetes, in conjunction with lifestyle modification. (11) Pharmacological studies have indicated that metformin acts by improving peripheral sensitivity to insulin inhibiting gastrointestinal absorption of glucose. (12) and decreasing hepatic glucose production. (13) Renal function must be assessed prior to and periodically during metformin therapy, particularly in the elderly in whom it is recommended that creatinine clearance be assessed in order to detect accurately any significant degree of renal dysfunction. (14) Administration of metformin (100 mg/kg/day) for one month to the diabetic male albino rats showed a significant decrease in blood glucose level. (15) (26) Many authors reported histological abnormalities in kidney of rats that were injected with alloxan or streptozotocin (STZ).
In glomeruli of diabetic animals, mesangial matrix expansion and compressed capillaries were observed. (27) Diabetic nephropathy is 
Also, the kidney section of STZ-diabetic control rats showed marked microscopic changes like tubular multifocal clarification and vacuolation compared to kidney of nondiabetic control rats. (30) The aim of the present work is to study the effect of the oral anti-diabetic drugs represented by glimepiride and metformin individually and in combination on some physiological serum parameters (glucose, AST, ALT, total protein, albumin, globulin, urea and creatinine levels) and histological alterations in liver and kidney of the diabetic rats.
MATERIAL AND METHODS

Experimental animals
Male albino rats with body weight of 120-160 g. were fed with a standard diet of bread, tap water, milk and wheat grains ad libitum.
After randomization into groups, rats were acclimatized for a period of 14 days in the new environment before initiation of the experiment. Rats were housed in clean cages at room temperature.
Chemicals
Alloxan monohydrate was used as an agent to produce hyperglycemia. Glimepiride (Amaryl) and Metformin (Glucophage) as potential hypoglycemic agents for the treatment of diabetic rats.
Induction of diabetes
Alloxan was dissolved in sterile normal saline and injected immediately within few minutes to avoid degradation. Fasted rats were injected with alloxan in a dose of 150 mg/kg body weight intraperitoneally. (31) On the 14 th day after alloxan administration, fasting blood samples were collected from the eye (venous pool) under ether anaesthesia for blood glucose estimation. (32) The survived animals were considered diabetic when their blood glucose level was higher than 11 mmol/L. (33) Only uniformly diabetic rats were included in the study.
Experimental design
Rats were divided into five groups, 10 rats were used in each group as follows:  Glucose was estimated by enzymatic colorimetric method (35) .
 AST and ALT levels were determined according to Schmidt and Schmidt (36) .
 Total protein level was estimated according
to Biuret reaction (37)  Albumin was estimated by Bromocersol Green (BCG) colorimetric method (38) .
 Globulin was determined according to Tietz (39) .
 Urea was estimated according to the urease-modified Berthelot reaction (40) .
 Creatinine was estimated by kinetic method (41) .
Microscopical techniques
Kidney and liver were removed promptly and fixed in Bouin's fluid for 24 hours. After fixation, the organs were then dehydrated through ascending grades of ethyl alcohol until they reached the absolute alcohol (1 hour) then they were transferred to xylol (3 changes, 
RESULTS
Biochemical parameters
Effect of the used antidiabetic drugs on the levels of:
1-Glucose:
Data of the present study show that the administration of glimepiride, metformin and the combination of them for 28 days decreased the levels of serum glucose  Different letters differ significantly (p<0.05), while similar letters differ insignificantly.  Letters indicate the significance between groups at a same day.  Asterisk indicates the significance between the same group at day 0 and day 28. -Different letters differ significantly (p<0.05), while similar letters differ insignificantly.
2-AST and ALT:
-Urea and creatinine:
-Letters indicate the significance between groups at the same day. The intensity of the damage is still severe in diabetic rats treated with metformin ( fig.14) .
The glomerular shows frequent shrinkage rates of hepatic glucose production (47) , its effect on the relative contribution of hepatic glycogenolysis. (48) and gluconeogenesis ; (49) . Moreover, the antihyperglycemic effect of metformin could be linked to more than one mechanism. These mechanisms include the: a -improving peripheral sensitivity to insulin, b -inhibiting gastrointestinal absorption of glucose (12) and c -decreasing hepatic glucose production. (13) In addition, glimepiride and metformin seem to be particularly well suited for use in combination because of their different mechanism of action (50) Enzymes Similarly, remarkable improvement in the histological alterations of liver was noticed in STZ-diabetic rats after treating with metformin (25mg/kg) for 28 days. (56) Data show also that treatment of the diabetic rats with the combined drug caused a significant reduction in the activity of AST and ALT enzymes in serum as compared to that in the diabetic rats, but the readings didn't reach to the normal value. This result may be due to that metformin has been proven effective in both monotherapy and in combination with sulfonylureas. (12) As insulin sensitizer, metformin acts predominantly on the liver, where it suppresses glucose release. (57) Metformin has also been shown to inhibit intestinal absorption of glucose, while glimepiride stimulates insulin secretion. (58) In addition, the present study also demonstrates the severe destruction in liver of diabetic rats treated with the combined drug (glimepirid and metformin)
although the glucose and liver enzymes decreased significantly.
It was also evident from the results of the present work that only glimepiride group increases the total protein levels in alloxan induced diabetic rats. At the same, time serum albumin levels were found to be increased in both diabetic control rats and rats treated with either glimepiride or metformin. This increase may be ascribed to the renal damage. patients with early renal insufficiency and early renal damage had a significantly higher concentration of serum albumin. (59) The presence of abnormal amount of protein in the urine reflects systemic disease that result in an inability of the kidneys to normally reabsorb the proteins through the renal tubules. (63) .
In conclusion, the combination of biochemical and histological biomarkers provides useful and sensitive tools in the investigation of chronic effects induced by diabetes and anti-diabetic drugs.
Accordingly, frequent biochemical and laboratory analysis is important to check
